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Inventor: ohtani hisashi (jp); miyanaga Applicant: semiconductor energy lab (JP) 

IPC: H01L21/20; H01L21/33B; H01L21/77 (+9 
Publication info: CN1054943C C - 2000-07-26 
CN1110004A - 1995-10-11 



r: ohtani hisashi (JP); miyanaga Applicant: semiconductor energy lab (jp) 

AKIHARU (JP); (+1) 

EC: H01L21/77T; H01L21/20D; (+5) IPC: H01L21/20; H01L21/336; H01L21/77 (+9 

Publication info: CN1143362C C - 2004-03-24 

CN12385S3 A - 1999-12-15 
Semiconductor device 

Inventor: ohtani hisashi (jp); miyanaga Applicant: semiconductor energy lab <jp) 

AKIHARU (JP); (+1) 

EC: H01L21/77T; H01L21/20D; (+S) IPC: H01L21/20; H01L21/33B; H01L21/77 (+8 

Publication info: CN1149639C C - 2004-05-12 
CN1223459A - 1999-07-21 

No title available 



Method of crystallizing a silicone layer and semiconductor devices 
obtained by using the method. 

Inventor: ohtani hisashi (jp); miyanaga Applicant: semiconductor energy lab (jp) 
AKIHARU (JP); (+2) 

EC: H01L21/77T; H01L21/20D; (+5) IPC: H01L21/20; H01L21/336; H0XL21/77 (+9 

Publication Info: DE69430097T T2 - 2002-10-31 
Method of crystallizing a si 
obtained by using the method. 
Inventor: ohtani hisashi (jp); i 



EC: H01L21/77T; H01L21/20D; (+5) IPC: H01L21/20; H01L21/336; H01L21/77 (+ 

Publication info: EP06S1431 A2 - 1995-05-03 
EP0651431 A3 - 1995-06-07 
EP0651431 Bl - 2002-03-13 



Inventor: ohtani hisashi (jpj; miyanaga Applicant: semiconductor energy lab (jp) 

AKIHARU (JP); (+2) 

EC: H01L21/20D; H01L21/336D2B; (+3) IPC: H01L21/20; H01L21/336; H01L29/786 

(+10) 

Publication info: EP1158580 A2 - 2001-11-28 

EP1158580 A3 - 2004-07-28 
MANUFACTURE OF SEMICONDUCTOR DEVICE 
Inventor: otani hisashi; fukunaga kenji; (+2) Applicant: s 
EC: IPC: n 

Publication info: JP3193358B2 B2 - 2001-07-30 

JP2000068204 A - 2000-03-03 
MANUFACTURE OF SEMICONDUCTOR 

Inventor: otani hisashi; miyanaga shoji Applicant: semiconductor energy vab 

EC: IPC: CO1B33/02; H01L21/02; H01L21/20 (+ 

Publication info: JP3431033B2 B2 - 2003-07-28 
JP7130652 A - 1995-05-19 
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EC: H01L21/77T; H01L21/20D; (+5) 

Publication info: US5923962 
Active Matry Display 
Inventor: ohtani 

W (JP); ( 



Applicant: semiconductor energy lab (jp) 

IPC: H01L21/20; H01L21/336f H01L21/77 (+6 



Applicant: 
IPC: 



GY LAB (US) 
H01L21/336; H01L21/77 (+1 



EC: H01L21/77T; H01L21/20D; (+5) 

Publication info: US6285042 Bl - 2001-09-04 
Semiconductor thin film transistor with crystal orientation 

Inventor: ohtani hisashi (jp); miyanaga Applicant: semiconductor energy lab (us) 

AKIHARU (JP); (+2) 

EC: HU1L21/77T; H01L21/20D; (+5) IPC: H01L21/20; H01L21/336; H01L21/77 (+1 

Publication info: US6335541 Bl - 2002-01-01 



r: ohtani hisashi (:p); miyanaga 

AKIHARU (IP); (+2) 

EC* H01L21/77T; H01L21/20D; (+6) IPC: H01L21/20; H01L21/33B; H01L21/77 (+1 

>: US6998639 B2 - 2006-02-14 
US2002053670 Al - 2002-05-09 



Inventor: ohtani hisashi (JP); miyanaga Applicant: semiconductor energy lab (jp) 

AKIHARU (JP); ( + 2) 

EC: H01L29/786E4C2; H01L21/336D2B; (+1) IPC: H01L29/04; H01L29/02 

Publication info: US2006131583 Al - 2006-06-22 
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10 SEMICONDUCTOR DEVICE 

Inventor: otani hisashi; miyanaga shoji Applicant: semiconductor energy lab 

EC: IPC: C01B33/02; HOV-21/20; H01L21/336 (+1 

Publication info: JP3431034B2 B2 - 2003-07-28 
JP7135174 A - 1995-05-23 

11 SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

Inventor: otani hisashi; fukunaga kenji; (+2) Applicant: semiconductor energy lab 

EC: IPC: H01L21/20; H01L21/02; H01L21/26 (+14 

Publication info: JP3431041B2 B2 - 2003-07-28 
JP7183540 A - 1995-07-21 

12 METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 

Inventor: otani hisashi; fukunaga ken:i; (+2) Applicant: semiconductor energy lab 

EC: IPC: H01L21/20; H01L21/336; H01L29/786 (+ 

Publication info: JP3980298B2 B2 - 2007-09-26 
JP2002110543 A - 2002-04-12 

13 A SEMICONDUCTOR DEVICE 

Inventor: ohtani hisashi (jp) ; miyanaga Applicant: s 

AKIHARU (JP); (+2) 

EC: IPC: H01L21/20; H 

H01L21/20 

Publication info: KR100273833B Bl - 2000-11-15 



Inventor: ohtani hisashi (jp); miyanaga Applicant: semiconductor energy lab (jp) 
AKIHARU (JP); (+2) 

EC: H01L21/77T; H01L21/20D; (+5) IPC: H01L21/20; H01L21/336; H01L21/77 (+8 

16 A - 1997-07-01 
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(19)B*HJ#IW (J P) 



#H¥7-183540 

(43)tt«B «7¥(1995) 7 f)21B 



H01L 29/786 
21/336 
21/20 



(21)ffl(g#^ 
(22>aW0 



TO6*(1994) 6fi20a 



H01L 29/78 311 
: a*«»SS22 FD 

(71)ffi! 



mm) ft»Kc«< 



(31) *56«i±3S#-% »H¥5- 307206 

(32) «Jta ¥5 (1993)llfll2B 
<33)*fcti3-«6B B* (J P) 



(54) [«BO*«;J *«*SH*iu:i=-ffl^S!^S 
(57) [gfi] 

ta»] aa{k*as-rs«a7c*sffl^T. s 5 o 
■ess, 4ewsaE«)iin*sjasTiisatta**#**tt 

[««] «5xi«i i±iog(sanfc#««a*R 
1 2±c«»®BMt«i 3**bsl. =.-j'r^m<nmm 

t£*S 1 0-2 0 0 ppm (SMS) SSftlLitft&ifc® 

i 4 *«T-r4. cwttsre^efflBfisjs 

UT. 5 5 CC, 4l«mrolDSBMSl«*ffft5^i:tJ: 



000153878 

#£;n!ty?*iiTfim98s«i 

WSJII»J9*r1fS©398S« t*5t#tt¥ 

#£|IIKJ?*7figS398#«! t*S^tt¥ 
' <72)fB9J# S* SSi& 

»a;iim#*t)rfi@398Sia aastt* 

W#x***-w«»rrt 

»*Jlfc*< 



7 

0 i-ra###8B. 

fflESttffi«B, #fiRa*KC«LTi*3*B.a£a 

[|»#>B3] Bf**lStttM**2C*t>T. 
«!«7C*i:LT. Ni. Pd. Pt. Cu, As. A 
u. In. Sn. Pd. Sn, Pd. P. As. Sbfr 

D4!«7f;*tLT. VIIIS. nib*. IVh». Vb&7E3lA> 

1 £fta£?a¥«<MS«. 

[»#£5] l»**l*fcttlM»!I2E*V>T, 

a t tt^-T *- H *fcB}frfc >■«- T*5 d 

lWlffiiSeiB«**C*5W4«!«IES*ffl»flEi)». 1X10 
"aloms cm"~lxi 0"atoms cm-'TSiltS 

0***73 1***1 *fcBI***2l::#HT. 
SttWttPl. PN. N I ?*Sna«&$'>fc< £ 

o***83 #AR&*Kc«i.T»#&R&*Ke> 

t>T. inSfflasjgL. m£#fiff3Slg$£A<l:;*e 
fc£g&fi*8*«S*¥#*»#»St>B#R£ttS:» 

sss&frraiat. 

fflE*a«asis«*iB!»jaa-r a z. 1 1; * o tgafcs * 

5ISi. 

S:*-ra#w»:aHffsssffi. 

0***1 0) B**8*fcBB**9K:*3UT, 
ttWJEStOT. Ni. Pd. Pt, Cu. Ag. A 
u. In, Sn, Pd. Sn. Pd. P. As, Sb* 



2) 7-183540 
2 

* *#a t-ra ***seffS!^ a. 

0***1 13 B#*8*fcBi***9l::*HT. 
»«SsgiLT. VIII*. Illbft. IVbJS, Vb*7cS*> 

&»ai-fa*##SH«*K*£. 

[M*si 23 *aK3i*H±i=K#aR3*K®ftA 

a^B»«s-tt-&»«*a*raiet. 
io me**jia*Keiiii»«ta-racicj:D»afl:*a 

5Igi, 

*#1-a*ilHMSBfes#ft. 
C»**l 3] H**I 2(C*t>T. «tt*«£LT. 
*. 7;lO-JP, St. 7> ; E^7**>5aii*litl'OS 

&B«R*fffli^na;ii:Sri#atra*#*«a^js 

ffl*ai 4] B**l 2ICtSl»T. tt«E7c«£LTx 

!0 [»*S1 53 B**l 4l:6HT, x?drJWfc£*£ 
LT. ftfbx-yWk mt-v>rl\>, WSl-vT)^ St 

mt-vf)v, &nk-y>r)w wa=** 

th*-K 4 - 's 9 a <\* mt- 

'jT»f. im.K.-vT>\/ii't>mzt\it'>ts.< tti i as 

tfffl (■> 6 na C £ £$* i1-a##*gB^$8»JS. 

0***1 6] #as«:*is±icg#aHa*is«sa 

»SW4#R3tt&»«£B*f aiS£. 

o tuE#«wa*K*aiiiMaa-raitcj:t)«ra<i:a# 
aiat. 

«ri-a**#«Bff«*tt. 

0***1 7 3 »*«1 *««»«£ I, 

x, t-;i<x>. *>-u>, EaS^jS. 

■=>ns c i s«a£-ra¥W*«a«iK:m 
[»**i 8] b**i 6i:*nt. mwtTimtvz- 

6fiarts»afra*i»fts«ffH>5fc 

0 Of** 1 9 J B** 1 8 C*V»T. =f 4rA(t**4 
LT-y*)\,7*?-:l'71zl-*-h. 4 - D<M=i- 
JHM;»Wk mic-v>rK. imtc-'j'r)V. 2- 
x-?MW\*-t»->K- 'y drJI/*» S Wi**rfc < i t; 1 a 
4ia H iS«rat-ra*»«:SBfl3K*tt. 

0***203 #a«a*e±cK#asa*«t®iiaa 
fte»fi-ra*MSEs**#*BiB*a(-»B»»s-e-a;B 

«C»Bffitt»*iEfM.a#-i-aiSi:. 

«iE#ana»«*iii!i!tf!ia-t a c t c ± o asa^s-a- 
aist. 



[ffl**2 1] tta***-rsa*K*WBLTS«:fK 

«istje*aaiie#-rss«±c«iasnfc*Mi#«iiT 
-a. SnMg*iS-rctc4:o»4taff»3-e-tSi«A^ 

[S*JS2 2] *l«tt**-r5a*«*«fflLTfStt« 
SoT. 

(WEiStt«*H. LTKa*K<Bfia 

it. HD«naa*«-r^ii:J:>)ii(rE«»s-&fc(a**ia 

[M«)MKtBW 
Co o o l ] 

[**±ffl«ffl#»] *3SI3l4*S&f±**-fS¥*#£ 
[0 0 0 2] 

W*rot»] SB¥<*#£«l>fti*Bl^>vXi' 
(«TTFT« *t»6tXTt»«. CfflTFTtt. S« 

snsfc«5t?»5. ;®tftb, aa««@Kic*M 

s» ?XSra*a*iHSB»a-B*raRt* fctifcA-T si* 

[0 0 0 3] TFTIC*i)fflSn*»B*iI*iLT«. 30 
#fiHS*B£ffl<->SC£A<ffiffiT*5*s. 
Wfc4«fil->£H5lfflH;H*S, TFTffl#tt[6]±£^* 
fcftCtt, SfittS*1-4i"J3>*B*fflfflT5tfJ; 

n. i'U a >«b, *nea->U3>. # 

'Ji>U3>. «S*i''J3>*i»4tlTH4. CWtS 

att*flf4S'U3>B*i»sfc»tH, *-r*aKa 

*R*»I*L. L*»4»ClB(K!C«t^TBa<tSntfJ; 

[0 0 0 4] l,frL&4*S, iDHSCkSJSaffctt, JPiR 
S«*'6 0 0'C6t±©a9ETl 0WWSU:«)»SI«IS»tt 40 

oaaa*«BK;fflnis*i«3-=>i'7 o 59«?x 

[0 0 0 5] (SS^fflflffi) ♦SSIHWSOWSfcK.fcft 

a. #ana*BosiBc=i<irji/*;r5->->?A, 
ciT. 5 5 or, 4Nfffls«wi&a«#(HT»safts!f 

aASC&itfWJJLTH*. 50 



[ooo6) ±aaoj:5&aBfe7E* («aft*nifii- 

14. spfr^iiiSVXiliWettSC^^XvCVDSB 
CHUT. ««£LT/S(t7n*S£/M!:*mSffl<-». £ 
B*fcB**$ffl»ffl«T77Xy*£t;£itS£iK: 
ioT#aKa*Klc«*7n*»*lll*ff/j:3Sffi-C« 
5. 

[0 0 0 7] LA>L.aa<%. ±tB©i^as**<*## 
[0 0 0 8] fiP*S. ±EO=5r4rA*«>«afc*«l*f 

sic* (ttatssu is. #aHa»*Baffcs*«iBt 
b&bt****, (ea<buft.a*+ti4«*&*njtcn 

SB^iKRl:. «aikl:eBft)»«E7ciBfflB*B*'> 

a<u a&®.®mTng,itzftt£?&mtf&z. *u 
T-twtaca. ±EMM5E*aMnse*ttti=Miri 

TSfA-r 5. 

[0009] *ft. - ? ■yji'Sttats* t l # 
a»a*BSE6BL. -yy^»*^7X-7ii!igffic 
j:?TfT*ir>«sattJ£*B*ft«u to»aftas* 

(1) r5XT««fcJ:-3T=y*JHeiMMta*«J: 

c*ALfc»». «naa*ff&5ttiicHc. 

a^a«a*i»+©*>fto«3isis»a!»sTraAt,Tn 

s. 

(2) tta©«I)(l*«t(4, ^^SWALfcSB* 
[0 0 10] ±E*JSri>&. XJXTiSigicfcoTiSA 

(B) *tfiB»afi;©i6c««L.Tnai:#A5n4. 

a©t4#aB3*KcoaiBja«cfi»»aft;*«aiii6a« 
HrtTUtga® o - y v ;w«^ttt?»» lt 

cooii] #aita*K©8Siafi?©*.c:a«B«>^ 
^•y;ps«Af5*a, s^susastf. #a«asg 
B©SBss«ffl*i»afl:£«is-r3*a5E**aa*# 



[0012] 




mmtw&vzotrssumi *mmt, mrn^tm *. m=j*-*. sta-^;k : 5 ww»7 



[«li**ftr*fc»©*S] -hfflBWfci* [0 0 2 1] ^<7>«&tt-.yirJKi-.7ir;Ht;&«)iL 

«|SS»SU-. ffig#aK$«KI::ae*j&cX¥tt* [0 0 2 2] StMffiSXSI^StftBacS'filiffitt 

fcame«i!«S7E**str<t&**«ttLfctt»t*t»T. sj*ssi)D-ta;:£fc*rffl-e£>s. una. *a*ffit» 

ixmmmzML. mmm%&mm£t$&<timi>. T*«*tt£K»»att£«»r*fc»T»*. ;:©# 

[0 0 14] ftfcttKB. MS7cX&&ttBB&#a« BtSttm*ft»iMfE-tfct&tf-tfi©-fft>,l:t.>. 

axaaaieMfu «a3c*<o#A*ffa-5iitc* [0023] m»7tmtx,x=.v f r>^wim^i>^ 
#SBa*K©asc«LT*ii«tjt#*«ifAsn4Et [0024] euas^ftwa, masssTsa-^yji/ 

[0 0 15] S6CC«)iB*tta*K*ffll»T*»#K ir;i,ffl^«l*'6a4»**«»a«t1"C^-i;»StLfc 

tfflPN, PI, N [•em«KDSS;«tS&Sd>ft<i:t 1 xv*ya>ffl*g**WfcfflUTt>J:K. testis© 

i-3#-refStt««*«B)E-r*c:i*i*at-ra. ** M«sxiLT=y*Jwwv©tmefflv>&« 

-H, *-t>-9"*fflt->*Ci:*lT?#4. [0 0 2 5] SSft<fc£lftSirs«8fS*i: LT^'irA 

[0 0 1 63 *»«ro*fie6«fflT*itl:J:oT£tT ;e>Z7irAmsttiSSS«iLT*s) 

(a) »*<pctstt4«»»7£*ii*a, ^aaacsia nsBBSBa»rrs4:. ssA^nrLSi^i 

Ufcatt£J:Oa»*>t>t©x*©a«.kiW.t<TS HWigStt. 1 0 0 A«Tffl»t-»M<fcSt*£-f 

(b) »«t#ftjia*«o<iHtii««)»LTt>ntt, lit, ^-cBB*!Mfr*;ii*'TSs. s&. » 
«it!iE7E*o*ft*a*'M0WA*a, BB*c*wa« jBSttJWw»s#tt*»a+i:sanr*^k:j:t)iiiin 

(c) #aK3£XK©*sic»«-ra««sx*'3£Ke ufc©%. 5t;>y»s*4s;:&o-t, araiac-sra 
affci:«#--racttaa»T. i&wB'MBflE©a8ET n». n. *i4jTiHO&®«L.Tfej:v>. co^-sim 
««(s*5:*A-e*-£.. oaB«©8»s,k o-a, rait-sb*. ^ati®*;* 

to o 1 7] #ajt«XBi±i=»afc«*&fi-f55EX* « ss¥«<tu, »aft©;#i«j*ji)jta-fcT?iai*«n!» 

*#S-Sfc»a*!6«-S*ai:UTB. B«iLT* 5. *fc, EBiiCjSflttSfcfcSfctSattaXSt* 

bb. *«»«Ba^sffln5^t7)!T*a. ccn jgWi*i*]i;s«#5ffin5±5fc**#5R^s«sst5 

tin. ft^tttuT^s-ttatn^jtst. t. *-f»wito/t5'y**aiii-r«-hrsi*mT»^ 

[0 0 18] »«7cX«r£tfB«£LTB. SttBttT [0 0 2 6] ££. SaiL-T2 -I^A+-tJ->«- 
TJIO-*, ft, 7>ti7*51B*lttO WHO H;PX>Ba»*D*a«tt»«*fflt»a C i 

sffli>sct*5-e*s. tj, #aaa*«*wi:*aa#-rsct*«-ce*. c 

[0 0 19] MaiLT^^-H^ffi^. :«Ky{rl ©a^CBI^X SM*ffllSC«ffl;*n-tl,>Si6»»© 
*«ttB*SEl:^*«a«^, =-y*-Att=!»4r*fl:#* EittlMiT:**. L*>L»* 

tLtsiAsns. -co=^y;nt&«iiLTa. fts so «38»#iisf««^caa!i;#a«e*+^©«i«5E»ro 



(1) ftt8t7cS|}©a*IW»LT»AU *©g£g>W8 

©Si-ra. 

(2) 4Stt©iSit.>*ai-r5. 
[00 13] 



5. 

[0 0 2 0] £fctt«7tX££trB(Si:LT. MffittB 

«!T-*a^>-tr>. mh>. *->u>. esifift^x. 



[0 0 2 73 Mi:titt4««S*fflili, -eo^ie 

tLxmmtZ»bX2 0 0 ppm~l p pm, {fiL< 
B5 0ppm~l ppm (fiS&B) tTsrttfSS* 

[0 0 2 83 ifc. «t«7n*«#Afc*»«Sa«MK!6 

fTft^isictSftfiisssfT&fo-rjitJifSTas. =.©a* 

[oo2 9] *fcrffl#*itn;ea»sfi*«fTaibftfc* 

5-ttt*fflT**))<. jsttaswfcisita^w*© 
■*a-«(;eu*a«!ifSLi». fox. ±sb**i6ii; 

[0 0 3 0] *Jt)|t*HTB, *aiE5E*iUT=5»*- 



n. Pd. Sn. Pd. P, As, SbiWmftCt 

at-e**. it. viiistc*. iiJb. ivb. vbs*A>e 

S4. 

[0031] mmmonxxma.. mm>7 

[0 0 3 2] 

tnmm i ] 

[0 0 3 3] **»jtb. m&it£®&-?zmmx% 

6»lcJlni)l»K:J:lJ*Sftfl:a*SfflR?»-6. 
[0 0 3 4] £-fBl£fflV>T, (ICftt- 

S««C*KTtt. Sffi£tT3-=>$ r 7 0 5 9*5 
X*fflH4. ifcffflAiilil OOmmX 1 OOmm 

trs. 

[0 0 3 5] ST. #S«a*BtS^55CVCVDft* 
L PC VDffil;*oTT ; 6JP77Xtt«i'Un>IS* 1 

o o~i s o oAjgsrrs. ccna. 7*5Xvcvd 



I WT7- 1 8 3 54 0 
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r*. (01 (A) ) 

[0 0 3 6] *LT. SttRtf&aSSHfcKSIROISiKfc 
»C7-vB)l!8S1fU, * ©geKttB! 1 3 £ 1 0 - 5 0 

AtisHrs. fmamssT-ssafceB. ciroies 

SBLTfcJiUCiBSSS-CfetK. SS«13»fti 

btuci^ie^iite-E-ossfflnniian. a*. ;o 

KfcMl 3B«*©fcftjE«&»J?B*iJJT-a4*«. 2 
OAaflrCJ&atSASna. ^TBSfSSBimtpT- 
fflU VftfflBBMCJ: QifcfcJS 1 3£j£!rfS. 

b. «**BBa+t*sv»TUv*5»pjiM»rsctic 

[0 0 3 7] HfflHMfcStl 3B. »©=?*-;n&aA£ 
StS4iSi6£^*1-aiST. #aH3*K©jM£# 

*.vr a =i *«-??*& gp%, ^-aasatt*!??- 
t*«T*au. 

[0 0 3 8] -3*c. BW»*«+i:iy***»unu 

fclM«»«Sfls4. = y<r;H0«gBl OOpprai 
TS. *LTC©B»*S»E*#aBa*Bll 2±©S! 
<fc«l 3»«Hfc2m I MTU. totttt* 5#IWSi# 

ra. -tLx^tr^-- *fflnTxt;>h - 7-f (2000 

r pm. 6 0#) *fr-5. (El (C) . (D) ) 
[0 0 3 9] »**«+CfcWa = -,.*»©»*B. 1 
ppm£Uff*L<Bl 0ppmEt±T*h«S?fflta 
a. *fc. *«iUT2-x?;^**>*= v ir;K7) 

3WST»!I. Bi«*a»a*m±C*«7nS&WA 
r5Ct*5T#4. 

to 0 4 0] c<on-y^;nsiitc!)a*ia*.' 
fcHuascifcio. xe>K5-ra©#as*SM 

1 2©SBICRA~*irA©¥Jii©KWSWra:i-y* 

^s*t»as»«rs^t*t-ea*. cm® 
<o=y**««'f-»»«iiii«nac*3HT. #aira*M 
cmru, ea^tsrWgrssaEitTfpffl-rs. a 
e. jfliiniffltt. ^ajgtaoT^aiBEgt, 

[0 0 4 1] J:Eii©a«. 5 «-f«-E- ©«(£££ 
*M1 2<¥\z$;%.K*-y>r)Vom&.ZUmti>ZtW 

ts-5*'. afe*sa*i»H^B»«<io«sr*a. 

[0 0 4 2] eUT. JMSMptte^T. a*»HS>PC 
*UT5 5 0«. 4*IH©l|]fRfla«fT9. ^W«S*. 

ssi i±c»fiEsnfcttatts*r4a**«i 2& 

[0 0 4 3] -t»2CDin!ftjMB4 5 0flS£U©fi£TfT 



fctffcsr. **S»**«fiT-r4. S5 0S6U; 

[0 0 4 4] **ifieiji;*v>TB, #«aa*tt±i:tt 

T. TJSR±C«aE5c#*«At-n«J:t>. 

[0 0 4 5] MWJ23 **«MB. *16WlC«f 10 
^8S*ttlC*l->T. 1 2 o oA©«fcJi*R*a«Me 
Sit. CO*(tS*Kt7XJ tUT«!»C=9» 
&*ATS9i]T«S. 

[0 0 4 6] H2fc**M«K:*Stt<5ffSlg<0««S 
ST. Sr. #5*Sffi (3-=>y7 0 5 9. 1 0 c 
mft) iCVX* iftsaftSW 2 1 1 1 O O 0 AK 

±, ccTui zooAfflffatsi«r*. ^tosfta 

*R2 lOWI^HTtt, K«**0X*l=j:«&5 
0 0ATfelBI«*tS:lf»ili*«BUT*(3, RKjW*!& 

[0 0 4 7] *LTa*®7* h'J V^#- = >yiS 
Ci-aT. ^Sir*/<?->t»fta*R2 lSrt- 
->9ti. *UT. S*SHat"lcte»t*K#H«oas 

MT»^»<t&»R2 o«iMtre. cw»ffca*«t2 
offlfPBta. sjs»a«t"-cuvjt&5»niiB8«rsc: 

il:*oTff&«3n«. &*Cfflg!<ta*R2 0fflff* 
B2 0-5 0 ASSisSA'ina (H2 (A) ) . M. 

i«iin«t*agr*«:»©SEfta*RfPM-cB. * 

ftasSR<DM*ti»*lcJ;-pT : foT«J;<W*n5« 30 

L*L&#&£«»fcWB#*-C*0. -R 
»CttRHta*R2 0*ttfflLfc«3*««*T*e. 

[0 0 4 8] iODtttttfcHT, MtflliH«CiO 
0 p pm®zi5-ir;|,«awUft:MM**S*5m 1 »T 

(llcmMWW) r*. SfcCOB. 
T?5 0 r pmTl 08>O^tr>3-h*jTK 
£#C*$-&*RS»«SS-&S. S4KiJ)««T. 5 
»IB«j#Ufc»Xt+-*fflHT2 0 0 0 r pm. 6 0 

CSIr»T0~l 5 0 r pmffl|alG«Stt&!»«&fr&-3T 40 
t>J:l>. (02 (B) ) 

[0 0 4 9] *LT5 5.0S (SSSHS) . -USUI© 

tammtm-ztizi:*). #aw£*Ri 2 ©mm: 

£ff5. =ffl(R, -•yirJWSASftm2 2Bt* 

R«^i«ameiMMi*i&«fT*>tts. 02 (c) 
5. fc*2 s©r«b, «BUii) tttfflc&Affi 

*!MrtoftTU*£iJWMB*nTU*. SO 



[0050] **««c«i.>t. mmmm, sawnns 

JSftS#*^tCJ;D. =-y^rJl-*«ii[»*A4nfc«« 
C*(t-5--y*-;^»SSl x 1 0"aloms cm'-l 
xi0"atonis c m" ' OttH-PSWpISBT* t> . BSC 

«BSS««©««**nHTi;isi»r4 c 
s. 

[0 0 5 1 ] **MMT*LfcJ;5itt*ffiC±oT»6S 

^7XVffl8-rlAL. feil(t$-B-fe*Sfttta*Rtt, 
H7y*ttio<ttt>. 

[0052] «*b. efitta*R±cy-f missr* 
Hr»i«S8RtUTt«ffir5S<ka*R*)giSb. 

fer«ff**>^st*ns»ft*«**. c©j:5&* 

»<b3t*R*«y7r7yB6C±oT|**r5ia 

vKtt*tftV»*#. «fta*RC*S»!3Ks<riBH 
SSTfcO. J8&ttS*R£ >yLTL£ 7 il> 

[0 0 5 3] WkftiPS,. £BttJiRR#<M7?Rtt 

e*LTv»a*-&, s<ta*RtiBffitt3SRmi>? 

SWT. »<fc«*»©*£8]RWro|*=ST2. ffBlS 

[oos4] Hia^&iic, R^rtiafiift^ssau 

fc««B*«7c*OjtK*«/hS < . L.A>fcKSflittA!Sff 

naciBWfflTft*. «AB. SRh^v^xi-ra?- 
4. 

[0 0 5 5] [*SW3) *S*16WB. tt«ES*TS.5 

ita*R±ca#rswT*6. **k«tb. 

*B«.«tr6R*Kft:*J:5C;rn«J:u. 

[0 0 5 6] ROIiB, *Jt«lStB*M«2ICS 
UfcffliRSTfc*. St, i«)-7T*SStl,t7 
*3-;P»»B. #»Ha*RTca#rs«3TfeJ: 

v>. iBiio. #flKa*Rffl»REmc^o*j6txt: 
+-*ffltr»Ta*rniij:i>. sfc^rj-^ffl^fc 
»#. *«Ka*R±ciff»a#rs^t*<5r«6T?» 
4. 

[0057] KTJwmftftttSKwra. sr. 

i-JMfc&WiLT, riyfrAT-fc^AT-fch*— Hfcfl! 
[0 0 5 8] tfc. 7JPn-^iUTBX#/'-A*ffl 



*-h6=-;WI'iOli:l**l/T lOOp pmCMi 

[0059] tbTc©»«ft#*Rajwi±cajirr 
5. #aK«*KB. sMta*©TttBt (200 

OAJ?) iWAHnkl 0 0mmSO«5ZSSll:i 
0 0 0AmSS-tr^5XvCVDft-ejBs£Lfcfc<DT-* 
3. 

[0 0 6 0] ±E#fflK&*R±'s©*«fflS&#tt. * 
JS«l^*«W2 0*»aESffll»fc«^J:lD. '>U<x 10 

SHCiESBT*. CETtt. lOOmmWMC 
*tU 2ml<nSSTiT4. 
[0 0 6 1 ] *UT. ;«)ttST5MSSti. *© 

600 rpmtl»l!ISfiStti. :o»B. 55 0 

[0062] rnmrnt) «mes*ts.-5 

x-,,<rJHlUfr«:*CB*U ZfflXydrJUtHfrWTfc 20 

[0 0 6 3] *35I6OTt*l>TB. BftLTO. Imo 

*S5 0 p pmi*t6J;ifc. =y>"JKO»*t**>U. 
^tl«iSSii:L.TfflV>S. ;:©&fflII§B. *J6ffllffl 

[0 0 6 4] ($1809 5] **SIS«B, *«W«5*tt* 

h ij „ ^ x E©asfl3iis8M©aH*aKH::sw 

TFTS^K-T4*1SST. TFT©(Sffl«ffl£ 39 

[0065] a3t**is«o^»ig«)*s**r, 
sr^5xas±i;TJsroefta*« da^e-D £2 
oooAfflfrscsest-fs. cwssftasRmB. *f?x 

[0 0 6 6] *LT. #AK%SK*$ffiMl iPJt£& 
OOOArajPSCiSK-r*. *UT. gMStt 

i®*Sici^<fc»ffl7-vSi!!iafflfit, »i>se(tiR2 0* 

2 0 Ag«<o»ai;»*»HST«)UVJie<DH*ttJ;-3 40 
[0 0 6 7] -E-LT 1 0 p Dm©=y$^e2r*TLfc* 

J£j£Sj2 0i2 1 £3(0ISfc#, 5 5 OS. 4ISFfflOilHB 
CioT. 6*m0 0*«iflft4tti. <£C£TB 

[0 0 6 8] ;«)=»»t#XtiIStt, HS6M3 
*fcB*««4t«Lfc*ffitJ:oT 1 bJ:lr>. = 
^yjKO«**«»fifMBafifaK-tnBJ;V>. 50 



[0 0 6 9] tsa<fcLfcii*BS*/'!*-=>i''l. 

t. atto«*i 0 4£jgsrr*. ;:©»«©«* 10 

4ttTFT©ffittB£«tl5lrr5. *LT. SS200- 

150 OA, ircrai oooAro«<ta*i0 5S» 

5. (0 3 (A) ) 

[0070] ±iasftg*m 1 0 5 ffl«s»i=Basa«& 

®T»5. tCTIi, TEOSSKfitU. K*ttb 
ESffifitt 1 5 0-6 0 Or. ffSL<B3 0 0-4 5 
OCT. RF^XTCVDSTftS'WLfc. TE 
OSfcK*©E*ifcBl : 1-1 : 3. *fc. EEAB 
0. 05-0. 5torr. R FA<7-B 1 0 0 - 2 5 
OWibft. *5^BTE0S*BCfiiUT*'y>«X 
ii?jC8£CVDS*)L<lMECVDffl:±oT. 
£«iS8£3 5 0-6 0 Ot. ff£b<B4 0 0-5 5 
0"CtLT»fiEUt. SEWS. *»*>L 
1ST4 0 0-6 0 0TCT3 0~6 0#7x-;H,&. 
[0 0 7 1 ] UrottffiTKrFX+J/V-l^— (« 
62 4 8 nm, /WX1B2 0 n s e c) *5HUtfti 
B«?&3t«SMWt-SCt-C. ->'JD>««1 04©tt 

(91i5»h-9-'rjPrr:-A) B. # 5X»«4;MfS-t>- 

©fMSCfe^TBtffflTS*. 
[0 0 7 2] *©«, OOA-UmfflrH 

n9--><t\,. V4h%m\ o 6 sjgssr*. 7;>s 

XfAfCBXAVv^A (Sc) SO. 15-0. 2« 
7, 1-3X©S5*BX? U->yij3-JWS«ca 

2 2 0V*TS£E*J:lf. ^fflttffiT 1 B*IWffii#LT*? 
7Stf5. **M«T?Be«StttttTB. *JE©±Si« 
aEB2~5V/»*<aaT»5. CiOiJCLt, US 

1500-3500A. 2 0 0 0 AfflUffigffc 

til 0 9£«8ST*. (0 3 (B) ) 

[0073] *©«, -r*>H-e>ya ctsxtk 

-tr>^ffitfe^5) Cfc-aT. &TFT©Stt->U3 

*t» (») SttAUfc. M-tr>5'«X«tL-TB7tX 
7^> (PH, ) £ffiV>£:. K-XSB. 1-4X10 
" cm"' t1"5. 
[0 0 7 4] SSC. 03 (C) CStiitKrFI 
<f- (852 4 8 nm, l\)V7.%2 0ns 
ec) SiSStLT. ±SB^*E«lffi*©i»ACJ:-5Ttea 

*;^-8B8£Bl 5 0-4 0 0mJ/cm' . ff£U< 



H2 0 0-2 5 0mJ/cm' X&Z. NS 
Tf-mm (»> «* 1 0 8 . 1 0 9 £®J«T£. ZtlZO 
W&<»=s- bfttttt2 0 0-8 OOQ/DTfcot. 
[0 0 7 5] :OI8C6HT, 

1 2 0 0"C (}-ij3>t=?-OIJB STiS-S-tt, 
JAWSlDitM-S. UWSRTA (5KyK-1f-r» 
•7--M (RTP. 9Ksfh V^-ro-fcX 

[0 0 7 6] *©», £iBE«MIMW!ll 1 0£LT. 10 
TEOSSIKfliLT. ^ntSsfiiCO^XTCVD 
ft. fel,<Hs|-'y>iffl«ECVDtt*4t»a#ECV 
DffiEJ;oTBMfc&***ffa 3 0 0 0 AfgffiT*. £ 
*fi*tt2 5 0-4 5 0-C, Wittf. 3 5 or: if*. 

(suss®. SEro¥att&»5t*. cwsitssiBtsta 

KWfcflfSf-fS. £%E, XrtyjrttCfc-aTI TO* 

;tiM#-z>yu-«*t«i i it 

f«. CHS (D) ) 

[0077] *lt. grJ5*ee«ii ioti»f>n 

T. HI (E) CSTi5CTFTOy-X/FK> 20 

>©sa*isi i2.il s*»i*u sa*i 1 3 ansa 

ff 1 1 1 

[0 0 7 8] r?X^ffla*ffll»T=5»4-A*»ALfc 

fc. 

[0 0 7 9] LfrU **lfie«l<Oj:5Cl OppmWtt 
[0 0 8 0] «»E, *3S*-!?3O0~4O0X:T0. 

i - 2 nsmm-jn-T, ^'j3>o**ft*^T-r 

EfMH,fc*»t©T FTS7 h 'J *attEK?J-ttl.»T 

MTFTIi, V-X/HL-f>S«1 0 8/1 0 9t 
? **;H8««« 1 1 4 *fc 1 1 5**N 

I ©«»»«&«# 40 

[0 0 8 1 ] **«W©*lS*8fli ffiftB* 
C^ffi-rs^yy^waatS. 3X1 0"cm"8&£ 
Sl>a*n«T©. 1 X 1 0"atous cm-'-3x 1 0 
"atoms cm-'T»4i#i5«5. 

[0 0 8 2] CsySM6) *S?«M(C*3MTa. j&SgW 
2ESr*5E=v*\lHS»l{mE*AU -e©»M> 
fcfltSA (SfiC¥f?&*rS)) E«Sl£St,fcS«*ffl 

Kmm&z -5.ct*«T#. x©*sm 50 



i 

8S9W7 - 1 8 3 5 4 0 

[0 0 8 3] **16«iJICt5WS^-y*-^7C*«*A»ffi 
[0 0 8 4] **M9"J14. 7?f-(^hU*XfflB* 

s. H4c**ffi«©fpsis*s-r. sr. s«2o 

l£}feS»U TEOS t 

OOOA©8fcS*©T«IS2 0 2 £©irrs. -tL. 

T, ^XYCVDSia^T, SJ5O0-1500 

A. «*« 1 0 0 0 Afflittt ( I S) ©#AK39RR 2 

0 3*J^T4. *EM«ttE93 5 0 0-2 0 0 0 I 

A. 0>J*«1 0 0 0 A©M3**«2 0 

VDttCioTBE«t4. *LT. gtf:3£*B2 0 5 £ 

aK»CI-yf 1 >4'UT. »S»a#©KfflUfc|IB*2 

0 6S«Ti. 

[008 5] *LT**«2C»Ut*KCJ:0tt l Bft ! 

= 7-y^©«SBl 0 0 p pm?S5, *©«!. #8Bfr ! 
ISMM^SfffcmigW 2 Ufc t> © i K-T*S. 
CffllStt. **«3*fctt*«W4l:»b&3!racJ; 

[0 0 8 5] Ifflifc, a**HaTT5 0 0-6 2 0 
r. «*.B"5 5 0t:. 4 8*B?©flP»7--AS{fH, a 

**3o 3©«s«wt*ff5. ea<tii. =y«-^ta* 
K*5«fttuts«2 0 6StH%,etUT, ^Eircssn 
a x 5 esse*} ur¥ff ft£ isicasffifissigfr-r 

5. HC*3V>TH(H*2 0 4tt=»ydr;l„jJjEa^sft 
Ttt*<tUfc»». ««2 0 3tt**|SlCISaftLfc(8 

n)2i)3TS*ns«ttfl'\ofi»ij. 2 

5)zmSaET*a. Stf-«iBaESfi^|Sia«flS (1 1 

i> tt*i«n?*sii*<«BanTn«. (04 

[0 0 8 7] -&IZ. Sfta*IB2 0 5®|*S-rS. C© 
IS. (H«2 0 6©*jBC»fiJSn4BMt«t>ra«C|IS4 

X-y5 i >i>'UT. ©tt©ffif<fe»fg«2 0 SSJfWT*. 
£©R, 04 (A) T?2 0 6T?SSn&(K«l4, =-;{r 

ffiT4(S«Tfea. St. tellJSfi©J6«Cfc. *ac 

ns©«g«-ea. •E-©*w©s*EJfc«t,T3:y*-;i>ffl 

t*HTtt, gtt«2 0 8C*HT. ^n?>©=vir;l, 

»aE©i«u(aai<? + *;nBBic««ia&6a^j;i>c 

Ufc. 

[0 0 8 8] *©«. 1 0 0#«SS6©*^M*^ttl 0 



[' StE. 5 0 0~6 0 0tffl, ftgWi;:H;5 5 OCfflSH 

d *+c*ht. nMMm-rscfccj^T. firtts 

(££&> 2 0 SfflgiSSSSftS-a-. Kfc3*IS2 0 9 

■J shsjsts. »fca*nt®ff*tti o o o At-f-s. & 

'i »fcCfc^T»fl:a*Bl2 0 9 SJgsEtfcffl*,, S8t 
0 7>=i-7%m% <1»E. 1 0 OX) . 4 0 Ot 

i> tfiMSS-e-S. fLT, £©tt»TiS*C»UT, ST* 

ft 0. 6-4/im, {SJaJi", 0. 8~1. 4(iml;t-5 

0 * fc 3 0 ~ 1 8 o »m W U . ftftg*M 2 0 

«5 gcwLTSMsasss-r. zmmzo. to 

l~10%fflHCl£igALTfc«tn. 
[0 0 8 9] *ftSa#iEtLT!4Aay>5>:/£ffl 

us. K*-ffl*eai'ij3>')i 

A-±<DBflEiO«9 0 0- 1 2 0 0t«)|BIC*«J:3C« 
»r*. ft#«CI4. i"J3>«rxA-E»6&MS» 

**t©a*£*=*-i,T. ctis#^a<D)tiSi;7Y 
-KA^s-a-*. **sg0rai. sait. -jet«be 

14 5 0-2 0 0r/#. BiSlig«gT2 0~l 0 0 

•SCilrt'TtS. (04 (B) ) 
[0 0 9 0] 9I*«(UT. Xrty* , J>i'ttC«fcoT. 
JPS3 0 0 0-8 0 0 0 A. W*.«"6 0 0 0AO7JPS 
(0. 0 1-0. 2X<D7,*>-;»?A*£tJ) * 

T. y-f h««2 1 OSMET*. (02(C)) 
[0 0 9 1 ] 3SC. C«)7;U3='?i.O«ttWSffiS 
MNMMfcLT. «BCS!<fc*lB2 1 lSigsW*. 

HMSSHttt. iS5e*!i-5%ssnfci^i'>i7 r ua 

-A»«*Tfri. >#Stl3BEft;«I®2 1 10*31*2 30 
OOOAT**. fcfc. C«S!ft*2 1 114. *«h* 
>H-t:>* r iac*3l»T, *7-t ! yhi 1 -f 
6£f«»Si&80T. *7-fcy l-y-ff-WBaftS* 

±B»MMbi8Tife»«;:ij5<Ta4. (04 

(D) ) 

[0092] *c, -f*>H— e>ya (T^xvf- 

t:>yft£fcS3) Cfc^T. ffittBSJ* (7-X/K 

k>. ?i-*;n&*ss-r4) cy<h«a«. tttt> 

*>V< HI2 1 O£*®HB0BHfcH2 1 
tLT, @H*S»CNi»*iBS^4-r*^«* (il 40 
THIS) SWlQtS. H-exTflXiLT, 7*7.7 
-f> (PH, ) SfflU, H08«ff£6O~9OkV. « 
i«8 0kVtti. K-X'fittl x 1 o ,! ~8x 1 0 
"cm", MAt4, 4xi o"cm" £T£. ;W 
*, NS!WMIlj|*2 1 2t2 1 3SfgESi-5Ci*! 

0A>St.WS3J>&J;5C^*S*bS*tyi , f-* 
ail4BKxffit»nfc*7-t:y httKta*. 
5&*7-fcvh«»l4. ftcy-fHSCliff (Nf 
+ *Jl-TFT0*£l4v-f7-;O *BUBLft*®'J-i' 
«« <*7*«tt>H5) Sfi«-r4J:T#iKlT»4. 50 



#M¥7 - 1 8 3 5 4 0 
16 

»c. **iseij»j;5cr?x-fy-7i-Ui?x»BsRt 

TFT C* nTttjMf &B«&«:19« fc» KB* 

T*S. 

[0 0 9 3] t0». U— y-3tfflBgWCioT7=- 
;P£fT-pt. L-~ tf-*£L.TB, KrFl+i-Vl/- 
■tf- «S248nm. /WX*2 0 n s e c) SffiU 

*#I4. I*;t*-fBflEi0f2 0 0-4 0 OmJ/cm 
' . W^.tf2 5 OmJ/cm 1 tU -*>BrCQ*2~ 
10-/3JK «A«2v3 V l-K»Lfc. HOU— 

-ftoBSMK ess* 2 0 0-4 5 0 tsatcairrs 

[0 0 9 4] MUX. *S6 0 0 0A»S(ta*(g2 1 
4 £ g IW «S » t L T y 5 XT C V D ffi C J: o T )g (S-r 

s. asc. xtr>3-?^>yi£cj:oTa«a#u 

-T 3 HK2 1 5 £»fiEL. SJSS-^SftTS. C(75J:S 
CLTJMSnfcTE.tCXA^&e.koTJSS 8 0 

skewmwm. (i Toss) *i*«u cnznir 

-~s>/VXM*%Q.2 1 6*»fltf*. 
[00 9 5] *UT. ■ ■]«** 2 14.21 SC3> 

>i7;P3='7A«)*)aWCJ:oTTFT«Sffi- ffiS 

217,2 1 8 nac. iaffi.o**»a 

ST3 5 01C. 3 0»®7=-JH&frt.>, TFT£#* 
67>?-f7>h'J7X©»*III!8S5&aTa. C04 
( F) ) 

[0 0 9 6] Cgffiftl 7)05 C*96ttW©fPKlS© 
WffiB***. S* (3-->^7 0 5 9) 5 0 

lil:Xrt5-y'J>?SW5T)JS2 0 0 OAfflSft 
SSfflTJtt&l 0 2SMLfc. S«(4. T»»fflfi!M 
©WbKBSSC. S*aflE±0fci(5l.»a9ET7=-JU 
**Cftofc*. 0. 1-1. 0'C/»TS*aaE«T 

©»S(fcia*J:a:*ragfflj»7--;na^tf) t 

©is«©iK«Mf>a<. vx*^ta-a-««ffl*tas. □ 

-~>91 0 5 9*fiTtt. 6 2 0-6 6 OCT 1-4 
B*M7--JH.fc«. 0. 03-1. OV/ft. »SL 
<14, 0. 1-0. St/ftTlfiftL. 4 0 0-5 0 0 

■c * raster tfcgpgT® o mr t±n. 

[0 0 9 7 ] ?5X-?CVDSI:ioT. « * 5 

0 0- 1 5 0 OA, flitfl 0 0 0 AcDStt (IS) ffl 

ftc±o*ajta**t<oesftsf?a^/t. ^L-ra* 

Sfflg (^SBE) , 6O0C, 4 8H#fffl7n-JULTM 

f-=.>ifLX. Sbftmmm® (TFTWSttlg) 5 0 
3*«Sitft. (0 5 (A) ) 



[ 0 0 9 8 ] 7 0~9 0%©*^SiS#ttia 

EE. 5 0 0- 7 5 Ot. ttS«l=tt6 0 0'CfflK*3?ffl 
S**S/ei=l. 5-1. 9 0lt*W-fnyi = 

T. 3~5BHH»B-r4^iCJ;r5T. a*BKE*8 
ftS-S, »J5 0 0~1 500 A, mZill 0 0 0 Affl 
SS{ta*BS5 0 4«rJBBeUfc. asT^s*. A>A>Sg 

recto. aj«ma*jgtt. *waffi*« 5 o AttJt** 

L, SfttLT. a*K<D*«ffiS#<B}58fea<. a*- 
B6<ta*»iBCBS«/j:UJ:5taofc. ffl 10 

#fta*-«fl:as)fffB*«»&nfcitT*s. area 
*K»H^Haresn*a*Kffl2«Tj*s®-c\ 10 
0 OA<7))¥S<7)a*KSBeftLT. J9S1 oooAmss 
rea*R*l»fc«&ctt, «^ta*«fflj!iatts o o 

[0099] -nsKssreasiB cy-T hMM» igs 

usajf&wttiwsstia. *issffl#^«asi9 

»T»ftUfctiffl-e»o, TftbS. «Sfflft;«lct4*fi 
Ra*IK£*<fgfiSL. Aff&ttAtt&SMSftS. t 

*»<U. TFTiLTffl#ft*fSl±*-a-4fc«T* 

i^-ru#a»s#. *sa«wwKrea*i-*-t<, us* 

Wfc«ttB*»IM»ft*.&*«*S**fcl-»ilN»'b* 

■fa. ^wjtAHsro^e^Aijsss. 
[o i oo] imMzi:?TMtfkmm5 0 4zmi&b 30 
ft©*. &&z-wt-mnm% (ise. 100 

%) . 6 0 0CT2«IB7i-JH.fe. (0 5 (B) ) 
3l£iBl>T. «SCVDSl;±-pT, SS3 0 0 0-8 
0 0 0A, «ittf6 0 00AiO*6iS*(0. 0 1- 

o. zxmmztts) tamvt. *ut, a*e*/-( 

&——>ifl.T. ¥1 hn&SO 5£Jge£Lfc. 

c ::«3a«R*vx*i:UTaeK6«t < -r*>H 

Lfc. F-K>y^ibt, 7*^7^> (PH, ) 
SfflU, iaaSEES6 0~9 0kV. CaJA«8 0kVt 
lyfc. F-XiBl X 1 0"~8 X 1 0" cm", mx 
«, 5X1 0"cm-'ilt. COig*. Nffl(0*Mfc 
S«5 0 6 i 5 0 7*ifg«lt#^fe. 

[0 10 1] -f-coa, l/— <J t -*fflM»C«toT7=- 
A-fr-sfc. U— <f-KklT\t, K r FX#->TU— «* 
- (Scfi2 4 8 nm, /WX«2 0 n s e c) SfflUt 

#B, I*W-SSi!2 0 0~4 0 0mJ/cm' , 50 



Mx.(i2 5 0m J /cm" <hL. -*>Bf(CO* 2 - 1 0 

©HMWICSKS 2 0 0-4 5 orsaECMif Set 
Ct^T. a****-frLiS)Tt.±l>. (0 5 (C) ) 
[0 10 2] St. o©Igtt, mftM-HttZi&yy? 

7=-;n;i5*a-pfcJ;v». >a#n«i*spftsasj; 
ofc^sreLfca^asMstiStt^-f <. looota 
±.<DmT--Mz*>miert-i9i£MttT--)i&n$ z. 

S«C««Sft**«. pI«-ifi*«-3E MSO. 5-4 

[0103] ttwr. »S6oooAffl»<ta*Mso 

8 * M M t L T 7 5 XT C V D it IZ <fc o T Jg etc L 
ft. EWBWMMiUTtttf'J-f ifSMLTSi 

TfflM'EI5 0 9, 5 1 0£Bl&L,fc. «JgC 1 
&EE©**»HSLT3 5 0t, 3 0»©7=-A*fT 
l>. TFT££f£tfc. (05 (D) ) 
[0 1 0 43 ±EC«T#S:Tl*&ftfcTFT©»«* 
ttl 1 0-1 5 0 cm' /Vs. SfflliO. 2-0. 5 
V/flreftofc. *fc. H«&*feCJ;-3TV-X/H 

u-f K-e>yttP?+*;ui!TFTfc 

fPSLfciCd. fc»Sli9 0~12 0cm' /Vs, 
SffittO. 4-0. 6V/ffiT*0, afcK&PVDiS* 

cvDiscfcoty-r ne»*«ieaEL.ft»©(cttftL 

T. »»*l*2»l«±a<. SiSH2 0X6l±feM'>L- 

t. *fc, fg«ttoffiA>e,t>. **««f)t?ff«an&T 
FTttl o o otoiSfi&Bjrect^TflsSStiftTF 

[0105] W*W8] **M«li7?7'-f^l>ij 

•r. 06o7j!f-( 7?mj* zaoaassssB©- 

[0 10 6] HCSHT. 6 ltt#5XSfi-C»0. 6 

-O— pCUX-f -yfVJ'slSfiLTTF T*'KBSn 
TUS. ifflBSSJSiWTFTSjKKltaftS!)©^?^ 
/f-T F T*tEBS nTV>5 ©Jl'Sffl H7<«-M 6 
2T*5. B*S«6 3tH5-f;t-SR«6 2tH3- 

[0 10 7] K5-f /■!-«* 6 2l;gaBSn4TFTtt 

Sft. H*««6 3CBBSn4TFTBB**«<0« 



6 3l;(EB*tl5TFTB. 5 IZihfT FTSffl 

[0108] mmm 9 3 *«sm 1 csr 

[0 10 9] St*. SS (3-^>y7 0 5 9) ±CT 

®mtLTZKv?<)>?mziL?Tmmm£2o 10 

0OA»«Lft. *LT. #fiHa*K*:/5X^CV 
DftCfcoT3 0 0-8 0 OA, MA«. 5 0 0A« 

KLfc. fbt, ftft**tfi«muR*t*Ql*<fc 
»K7v««wie*cfti». *■©». »*»aa+c* 

HTUV«©S8«*13C.&1», 1 0-1 0 OAfflgiffcii 

[0 110] SEftaSKJBfSf*. Kfta«tt*iBC5t 
^jSStfcdftU, 07 (A) ©£3£«ttft«i3« 

t««Bt»*L&. cm^evywitt. 20 

i>Tt>"iffiT»s. cd-t;. Sfo«a<-s©*i*i. *s. 

[Olll] U±«)J:5l:KaHi:*»j»CJ;*Biat 

±-3T**[=f <rJKO«*»iaL-fc. IL©i*. *©I 

-«CU*iiA,TH4. 

[0 112] *■©«. 1 i|sl«CilIDI»tP(I*l,» 

T, a*#H*'FTS5 0 , C. 4«IBIOT))0SI»j8ia**c: 30 

a-=t. -OB*. »att*rr*«*« usa^s* 

■t) *f95Ci*lT€t. ***«C*»TB. K<tf| 

*MC7K>i>'ffla€is-rc:ti;j;oT. #aHa*i» 

CtttT. -£©£|SJ. «. mHSafcttT-vir** 

WALfctft. 87 (B) ©*a<, £©*sattJi*« 

B. JSaeffWJSlSJ. ^SSS'i&igS-E-^fcfc©*! 
n*>tifc. -tttbii. S#J§St>L<B*P)»©.fc5l;:. 
-#fflcsv>iisatt*t*<l#snft. E7 (b) 

TB. tSB®»«*«ttPJ»T»*J:5K#jJ>nTH« 

*<. -E-fx£W1.ro»tt<DJ*at.lWE:#Sti*:. *Sati© 40 

fi##lS]B*IS. ?tr>4f©;&l*n?*-3&. 

[01 13] taaoxe, wn»B5tr>y<t>BB. y-c^ 
ass-esa^©-!?. nmztiimmmmommoy* 

S * *#aKa*« 0 0>5B«tS>WMfc&4 ± 5 c*# 

sfti^Lfc. *^ssesjT-tt, #aft&se>*Q (*ssa 

MM) ©ASS (fig) *tl^m«T. *f*b<B, 
0. 3/imHTia4i5l:Lfc, 

[o i i 4] *»«i(Dj;'5C7t>yjaa*]!fi*-rc so 



B»=5<fr**fc*u ttaft;**»i/i-3fc«^c*5i> 
th. =^irA©L*a**«-«T&<. aa<k*i-« 
c*cftt>n-f, i-i o wmssm^g^wnje©* 
ea<t(a«*«a^nfc. ua>u **iseiji;*nTtt. 
c © i 5 Jit*»a<t«*o«»tt»ai:'>& < ft o , * 
fe, *©**3 ti/ha < -eeft. 

[0 1 1 5] (*J6W1 0] **KWB. *SS«9Tfp 
HLfcKattS*Ktffl»Tiii*TFTSfPBLfeWTr 

**>. H8i;**jfi«©^sie*s-*-. s-r. ««8 

0 1 (3-=>?7 0 5 9, 1 0 cmft) ±C. TttIK 
iL.T»(tgjRIB8 0 2S/5XvCVDgtJ;,T3 
OOOACfijEKLfc. *LT. ^5XTCVDffiCJ;o 
T*AK3*Kft 3 0 0 - 1 0 0 0 A. MAB. 5 0 0 
AClSKLfc. 

[0 116] *©?*. 3S«W9iRI«C. #aKg*ft 
LT. S*SHSWE*<r>T. 5 SOt. 4^H©*0lft 

sassjsu eaft-sL-At. eaa-Aisicfinfe© 
[oii7] *■©». Kfcj»is*mjbStf*fc»Eu 

-3tt (SS2 4 8nm) «200~350mJ/cm' 

rmtt&ztiz±?T, sec. Sffftttattasfsi 

8 0 3*lft&ti£. £©££. H*»fc#ft^Tl> 

fc*eaftffl«a^i:»aft**ift. <®s (a) > 

[0 118] ■3*C. C©«CUT»6ftft»*tta» 
R8 0 3*/^- = >^UT. *t*©S«8 0 4 (SW 

s*» s»sisufc. ;i©»tt©s!*«»jsT4»f. @ 

9 (a) . <b) ©«cea&»c*JLT. sis^rsjt 

¥fr*l»l©=iB 0 t* C £ 
[0 119] C©£*. TFT*«*l4«fltattff*« 

<asisss. Kff©»tta«*sn. *fc. e»t*oxa« 

(y-f TzsE^eniottttjgTfflh-u- 
<>*ffi. {«JAtf, Nft»;«TFTo«st:tt. y 

a*sft«»*ga*. »c, as;©TFTA!i?ffi-r5 
&TFT©?r*;n*icsffi-r*tta <es> sa 

HiftS. 

[0120] itiij, igafiiffl^s^Ti^v*^©^* 

ca. ^©J;5ftM52'*B¥^bSnTLSVJ > 
iME-r**bftH*». tH5«WTtt. 

^«dc»¥**»TFTint;»tt*«*#T«*. - 
^, fi!f*»KK>«si£C¥tTC#ffi-r5a^ca. y 



[0121] zmmmru. ttsa?e>Mi:fi« 

< BESTS©?. H U-f >SSS*!ffltfta»l6IS*ffl^|6l 
GttUT. ¥ffCtofc*^ (09 (A) ) Ctt. ?Y 

09 <B) ©J^CgeiCiofc* 
*««CtHTtt. SB89 0 lfflStfiaB-SgT- 10 
»4ftJ6. ?Y*JHB*9 0 2l*3l=?¥i4r4tMJ9 0 3 
©RjtfBHWK. ftJEHtl.,, 7)<fflf#T*3. & 
t, 09 (B) fflAac«ttS*88 0 4llHK>« 

d©&tt3$l8l8 0 4iiTFT(DSBLHS»Sic-rs. 

[0122] **jg0raa. ±e«*h=*. ^t->y«a 
mart, aae©**s*i**<jE»-r6±. 

•ftctt. =v*;i-©4mP*«-T»?fc©TIMM!t 

ffl^**liS%SSi/<t5CiA!*0. *fc. lOvm 
El±©A*a*»aft;fll«t4U— y-HWCJs-aTM 

[0123] LfrL&ftie. *sws«©J:5i::?i;>y 
ffla**ia5i»a©**stttt«w. #^&*>©t 

(tsnsisc. iE«©*sfi©e*s»<s(tTxei'+ 
5/*»B9a****cft5fc». a»a«att**i, jo 
fc. -©*5C7t;>i'«ia*ls-rc:icAaMjft^ii, 

fitlt. tJ#C. y< f-£»IK8 0 5iLT. m&2 o 
0-1 5 0 OA, «AH\ 1 0 0 0 AfflRfl;S*«*:/ 

[0 12 4] *©«, ffSl 0 0 0A-3«m, W* 
a. 5 0 0 0Affl7*5 = !?Z, (1 wt %OS i. t>U 
<ao. 1-0. 3wtXOSc6t«t)BSX^# 

r-f S3H58 0 6£Jgfi£Ufc. t5«fC3MRSDHi;7. 

i~3S5fflfB5»©x? i U'>ii"j3-;n»acau a w 

&£I&(S. T^S^Affl-y-f hS£8 0 6*l»8<bU 

-C2 2 0 V*TSffiS±(f, W«BT1BH8SI,T 
*S73tf£. CCDiiCLT. WS1 5 0 0-3 5 0 0 
A. 2 0 0 0 A©HMSKft;#l8 0 7*«)SL 

&. (0 8 (B) ) 

[0 12 5] *<a&. -faOK-lJ^Sifc.fcoT. © 
«a»8 0 4l:, y-f hSS 8 0 6 S:?^? £ LTS 

a«f^»cT*e«i*itAUft. zzTit. (b 
, h, ) sh*-fcr>y«xtbxffl**aAUT, pa so 



:p»HMH*8 0 8 &Jgl$Ufc. BI*©K-X 
■144-1 OX 1 0" cm". DPjg«flES 6 5 kViL 
fc. (08 (C) ) 
[0 12 6] SbC. KrFIt^l'-lf- (ffig2 
4 8nm. W«20nsec) fcHMLT. H-K 

>y4n«:^tt«fi«8 0 8 ©»ttfl:s*c:&t>fc. v 

— «*-©I*JP*-!EflE(42 0 0-4 0 0m J/c 
m' . 5fSL<tt2 5 0-3 0 OmJ/cm' tfij&iiT 
»ofc. HmWft8«8 0 9 tLT, fyX^C 

VDifeCfcoTKffcSSSK**;* 3 0 0 0 ACeflRL 
fc. 

[0127] tux. snfl*e»S8 0 9. y-r 

-JHr»s£L.fc. -to*. 7A5Xi?AK*XA-yi'iJ 

lOSKLt. (08 (D) ) 
[0 12 8] g«C. /l!i^->3>SS lliLT 
032 0 0 0-6 0 0 0 A. 0V*.14\ 3 0 0 0A©g(fc 

MSK8 0 9, y-f h»UM8 OBtIyf>m. 

T, •f>7 : ^-5AM*ft*« (1TOB) *»S*U C 

8 (E) ) 

etJtWA'JCl-T, 8HJ&TFT*«»li£3n:fc. 
[0 12 9] 

S5. 

[aB©«#SKW] 

[0 1 ] *sw©iaesr 

[0 2] S*f6M©IgS*-i\ 

[0 3] jS*+©=5-y;i'»aE£*3&iai's©«ftriES 

[04] *jsw©f£eias*-r. 
[as] *ts{si©^jaia€*T. 

[0 6] &(fiW©i*(SS7p-t. 

[a?] siswottariific^nrs-*-. 
[0 8] gaswBttaissss-t. 

[09] *SSM©TFT©ffittH©IB«SS-r. 
t«F#©KW] 

1 1 • ■ ■ -#5xais 

1 2 • ■ • • 

1 3 • • • ■ SEftS^Jg 

1 4 - - • . -y'r^^Lmmmmm 

1 5 ■ • • ■ XVi— 

2i-... vxtmrntitm®. 

2 0 • • ■ ■ Sft^*BS 
1 1 • • • -flv^SS 
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4 • • • ffittl 
5 • • • Rfc3*M 

6 ■ • • y-r hum 
9 ■ ■ ■ mitmm 

8 • • • 



[SI] 




t 2r 




) «flW¥7-l 8 3 5 4 0 

24 

1 0 9 • • • KUWV-afBtt 
1 1 0 • ■ • (K<fc3£sgK!) 
1 1 1 • • -■««« (I TO) 
1 1 2 ■ ■ • «ffi 
1 1 3 • • •*« 

[H2J 




(16) »M¥7-1 8 3 5 4 0 

»9] 
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(72>fSlfi# £8 



